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imsmi] rv-h (4 ) z^mnxx® (z> ss 

(54. 55) T'fS^LT. l*!»t=S*a» 
(51, 52) SrJB^Lfcf-A-^ ( 2 ) k . 

^cof-^-y ( 2 ) izmsztix^tcvmmmzm 

±Z#&7<> (5) k 

WKf-A-7 ( 2 ) fciilB7 i V ( 5 ) k£, fflESE« 

(z) fciiaw-sjrisj (y) \z-$mz%mm 
«E2«an*m (z> fc«a-t4#itj (y) times 

( 5 5 ) kS£9 . 4»omiE7 ^(5) t 

6 7 ■< yftftlS ( 37) £, 1M&*-jl-7 (2) t»« 

[m$3!2 3 I9IB7 4 y*ffi® ( 5 7 ) «TlE»^ 
« { 5 5 ) J: ») fc&BHS* M57 < > ( 5 ) KStHiL 
TSMWS A 3 Ktf OilWf TfcJSSfiT ^4 £ k t-fflg 
kt 4 MS* 1 fcfttfcOJSaJJHS. 

[11*913] fl?ie7 <f yft fiffi ( 57) Ji, MBf-A 

-7' ( 2) wffi^ahJiSEatJit^saaEfLTaafjffl 

[ffcS*g4] B?f27 -f y*t[*]ffl (57) {iHuief-j.- 

7 (2) (vgsmhtffimnmz&tfizti. ■g.mmiT 

( 2 > tsra^ ^(5) 
twiatcKia (54b) jWBfRSfu mrie^jiiES ( 5 

1,52) J4fiiSffi«^*P^4fcft«aita&«8£fi4£ 

[if*ii5 3 frie-f-i-7" ( 2 ) -»W7V- h 

(4) &WlS]?Hi:-C. 2SS53Wt±S5«*Jj:VS»i8Eh.T 

ffiflcoiis*-c»^ t Jt t cox-fo h z t zmi 1 1 h w* 

J| 1 H\\ 1 4 v$*K*> 1 ofciBtt«9J!65a»». 
[H*3I6 ] fHW-A-7* ( 2 > tt, -tlt^- b 

(4) m*)Mfx%i£Ltcij<7)vhzzbm®ib-r 
z>m%m 1 an l 4 w-ftitr 1 oteiEtt<o*a38ft». 

[HWBB7] 7P-V* (4 ) £»£LTrt»tc8M«l 

» ( 5 1 ) «Ltfi-/ ( 2 ) k . 
,I<7)^-*-7 ( 2 ) Wg^SftTS&kOfcMt&Jg 
*£tf47^y (5) fc «■«■*.. 

Mef-A-7' ( 2 ) t me 7 ^(5) k s^sai 

1*1 < Z ) fcB3W**i*l ( Y ) CSSfc^fcEMLfc 

fflBaaOfcfrlftl (Z) *»Tt»IE7*U-h (4 ) m 
£U iori'-h (4) <Z>tt£» (8 1, 87) *»m 

ssstfistiuto ( z ) «gPTfjie7 <y(5) ten &« 

Mrt4 i ') tc LT . tiUEf- *-7 ( 2 ) kfiE7 -f y 

(5) tzmtrLtzztmmki-hmjms. 

[11*88 3 : HUB* *-7 ( 2 ) ^fiJIEtf^SB ( 8 

1,87) ^ti^mmm^nmm:hh z t * 

8«fc 1-4M*#7 fce»<33&38ft8. 
[18*89 ] UE-f-jL-7* ( 2 ) <0i*ia8£« ( 8 
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1,87) fr-frtfiBStfJBfBBJBttmnw^tftSi 
k £#®k f *M*87 fc8E««3!!S3»H. 

[000 1] 

y k £ . SS£t^*Ell Lfc JI5«^»SS««KW L . ffl 

i><0T'J)4, 
10 [0002] 

[m^mn flG**>»&»sKi, 01 1 (Hic*t 
>waai»Hi^A-:ABfiaKffla) k^-t 

C03T7V- h 4 LTflPPtt*)?- a-7 2 #fl|j£ 
S*U f-a-7*20rta50»«BiB2att. 3771/- 
h4<7)ffimSit^(6]Z^gBl;fStt^^g84 bicj; 0* 
UftcSiiTv^. -eLT, f-i-7*2k7^ >5ifi£E 
2£SW*^fflZ*[S|taEih.4J:'3H*->-C^ 

4. 

[0003] tfz, fanmmt LT. #IB¥8-2 9 
20 1 9 9 2^4«|ilCipS*lJt t> WjJ** 0 . H 1 2 ( 0 lie 
**}ft^*8l<>5A-A»tffifcWS) t^-TJ:-5t. 

-^C03T7"b-h4 ^tf^-g|54 bT-tS^LTf-^-7 

2 . »^a4 b «t o tssasn ( a-a ) 
<o±a«tffist& J FBS4 a^7 4 y5izmm^-tx 

^i. Ztlli, f-A-7'2tCfc^T^5i^2aS:ffM 
■f fcSMMfljrat LT ^TL-f ■& k t)fflBEaUi t-o* A J 

7'2tCfcit4^«E5ISS2 a<7>3SS\a»Ui8eia!«B4 

so immm-kim^^zi.hmmAem-kmjt-t^ 

[0004] 

i-72<04"^) Cfcot, 1f^4 bcOSffl|c7)ffi4 c 
k 7 •< >5 k^Stt LTV ^1^46. 7 -r y 5 OSmS 

n±aa»i» 11. ■f-A-72t^isi<oj!fee 

kv>-pP a 1S* { S)4. 

40 [ooo5]-*. 'ik%mM&Mst,zii^x-h. * 

®g|54a(i7-fy5k^LTV^t,WX b 
*>P!Mtf>flB4 c s *3«k^TfflSI54 a J: 0 tS«athJi«[ 
(I<7)ffl4d(i, 7 < y5kigi4LTv>^v\ lot, £ 
t Sf#coa*S!^»H k|B)«tc, f - * - 7 2 k 7 
-r y 5 tftSM LTV ^T-o*Si3& { ^# izfihti 

[0006] *^(i±ie<^*tii*T^$<X/it>^ 
T\ ^-A-7k7 ^ xk «ffiK*ftEaLfcJB3&9j» 

^Mls(3^ v ^t . ^%m.ix^^m'<7)^- a - 7 k 7 

50 yH<ojSfteasfi»tLT. ®3a®fe.&<7)ft±$:mz>z 
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[00 07] 

*>. Mf«ai*v^t6<0jWBTtts TV- h (4) $2 
«8Sai*l*I ( Z ) HHPttteS (54, 55) T8£L 
Trt»fc8W«l» (51, 52) 
(2) fc, 3S»fc«o©*lffl»S'**:S*67^y (5) 

tsr. SBn8s*i*i*i (z) tttarri^ifli (y) tss 

t^ieSL^3S^tfcV^T. (Z) 
fcHX-f *#I*J ( Y ) T**» (55) fc*fc 0 , **o 
7^(5) fc*J!W*7* y*tfi@ (57)S, fa 
-7" ( 2) tyEMtl/O**. 
[0008] ;*ifc:J:fUf - AS** a -7* ( 2 ) i: 7 -r 

( z ) tesrrs^-ifli ( y) nsaas (55) ta^s 

SMfrCfc, ±©757 -f yttfflffl (57) fci-atf-A- 

7'(2)t7<y(5) ft 

7 < y ( 5 ) Winmzmtf&mz'nfrixh X 3 fc£ *) , 

[ 0 0 0 9 3 * fc, ft$B2 <036BW{1. ( 5 

5 ) i 0 1 5fc»£ 7 ^ y ( 5 ) t#t|S| LTStttS J 
0t#f0ft»fT7OSt|6lffl (57) £##LTH6. 
£*lfcJ:*tff. tg^-gP (55) i ij iifcfflfflfciffDfllff 

TMLt7-(yW* (57)k7^y(5) to» 

SMK -f&fct-f-jL-T* ( 2 ) fcfcftSSEttSlH < 5 
2 ) «3Efta»UiSjE«Sffl (42) ^?£^<7)eSft£ig 

( 4 2 ) »«A*R&ih-f Sit *«-C# 4 . 
[00 10] ^!:, m^WSPMniSlz. ?<i> 
ttflffi (57} , *.fA-7'(2) ^S»«Efl±»fflM5 
£V&ffitiTm&tr>Wi£&&'tl> Z b izi 0 , ^% 

; <&ti ±sdi> «t tf£s^TS«i<oFefi-T\ * * - 7" 
( 2 ) 1 7 < v ( 5 ) ottMtttt*iiMD3-e-s i t *r 

H»affl<^»2!aft»tji-f t<7)t\ 7 -r y*ffis < s 

7 ) Srf-jL-7* ( 2 ) <0SS«S6fiJbaffllO»fc:»j«L. 
a^ftTSHIIfcfc^Tttf- a -7' ( 2 ) fc 7 4 y 

( 5 ) t ORCIKia (54b) zmtt&Z b K i 0 , 
J: -j T & , SSvSftTsfiffl 

fcyW&Urf-j.-T* ( 2 ) > 7 -f y ( 5 ) fcanoHda 

(54 b) *>6XA-XfcS*aj1-4£fca«T**. 

[0011]$ fefc, BRWl7<0»flf 7V- h 

( 4 ) *«teLTrt»fc«fc«R (51. 52) £Jf*J* 
Lfcf-a-T* ( 2 ) fc, ^fcOfS»I!«£i||*StfS 
7 -f y ( 5 ) t Sr. SSSttfch.*!*] ( Z ) t!3£ti*|6l 

(Y) fc«5ii*aE*Ln:JR38ll»fc:»v^. Sftlff 
<z) ttweru-h (4) *»£U £*>7V 

-M4) o££g|5 (81. 8 7) **SMH8Hi*m 
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( z ) mx-7 < y ( 5 ) fcffi£ttjiit& J: 3fcLT. 
f-jL-r ( 2) t7^ y ( 5) tttiteix^l. 
[0012] cntcj: Wf . saist*itfi*i ( Z ) Wffi* 
(2) i7</(5) tSr»j|*S*6£t* f 
T"#&£tf>, fi-y (2) fc7-f y (5) fccO«8iH5 
tfilSoLT, fi-7" ( 2 ) fc 7 -r y ( 5 ) 
#ftfffcfr*rfi4 J: 'J (==5: 0 , *Ote*!RS»tt«8**l»l 
±TM>. L.A»t. SJnaHiSrfl (Z) lHffi*TSHfcilft 
(51) *JBjaw&,i fc*«-CS ifctt. 3SftiIS& ( 5 
10 l ) <7)»UMffl£igfln;*tfT. ffittJISS ( 5 l ) rtco 

t o o 1 3 ] tfc, mxmsnmivi; \i,t. -f-x-y 

( 2 ) «»-&g|5 (81, 87) &*ttm»<Wiffl&J& 

7- ( 2 ) cotg^gB (si, 87) i*ttmtt<rmmvi 
±-ts. ttz. zz&mm (5i) coaBSBnsatstc 

20 [ 0 0 1 4 ] ±IE«^SCft LfcSSffirteOflPf- 
[00 15] 

^a^^/^feJtiJ&jBssftisi (SWTOan 

l(c(i, B^L=SrV^iiKfateC»5S#TllEE5ii«IL 

[ 0 0 1 6 ] II U± ~ eft&ftgg 1 LT ti 

0, M»»l«. 01fc*i-±T*iaiS:±TtL-C, * 

■sii. ^p^a«ojMja^^'ni^Esa:^(S] 

(02, 4^WZ*|*|) K8th.4J:-5t:*-TCV^. 
i<^!0HS 1 <i, ^^«If««fi -7" 2 #*M?'HcE 
g$ix , f - a -7' 2 IBfc»*8 flfc SmilSS 3 

(carter"- h- 7 ^ y5*'I2ffi$a, ;wf-a-7"2^$r 
40 SUv&fcjKt* A-7*2<^MWSrat*i*2HffliSaSJR 
t S:3>ft5E« § J: -5 t . 

[00 1 7] C<7)f-i-7'2(i, HI , 2C^:-f±-)t 
2«C (-») <03Tru-h4^Wl*l5*fctt!B"C»-& 

-r&dktciOJB^Sfii.. 3rru-s4« s ±t* 

|6lCA^B&^Jg^W (^JfliO. 4mm-0. 6m 

a-l^ ( a 3 o o o &%kcrmft ) emmizb o«(A4 

0 0 0#^OW4 ) J?7vF LJtfflffl^ 7 ■•/ vttzm 
50 [00 18] 377V- H4«JiTM«gB(w(i, H2t 
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^0^>^S64 4~4 7*i2ilS'0'o (-£th4ffl) 

*rtus. io^^*44~4 7tui. mmt&?> 

4-4 7ffi2H£**l**tfiffl3-£4aBlrt4 4 

a-4 7a#?lM$ilTUS. ttz. 3 77"1/-S4 

<4, -e<7)^|Sj (S»SEh.*l*lZ) w+*at. 

14 ( SI 2 coit F^|6) ) S V 7Bttcr>*&tiV) 9 ffi 

T, +jfetKD")«4 8k31.JBl»»4 9teDlBCtt. 

ffiSfcfr 4 8, 4 9 £>E J: 9 m^^t-*fe7tf^^h^'' v 41flA.7^:'tia 

[00 19] 3Tri/-h4W^ig^4 9t:fcttS2 

t , i att&tt 5 4 j: o i $ fcjaiHBr^KiftutT 

ttJf4>ftfc*ftt«»5 4a**»a§nTO* (H4# 
BO . *LT, 2tt<037ru-h4«r»^t*ii:k: 
4: 9, +*ftW5*4 8flfflHfc2oeofc8SlR5 1 , 

[00 20] Srfc, 377V- N 4 fi, ^tC^W^r 

mzr s iiT ^ * . h 3 1 -e 05 r w^is * * 

L ■ , i i T14 a 7 7V- h 4 D ftJUftfl! 4 9 £*$ It S ffi 
^m^MligMOXS it & . TO>H 2 (CTprf - J: 5 K 

ruxjjaBsnjt3Tru-h4J4. 03 (a)oj:a 

3ttlt:iST«£3fU«*«5 5 J: 0 t> § 

3 77V-h4*K>r(c|S](tTift9 0 5 tff 

(b) fc#fltt^5 6*«SfeK4 5' S«#r 9 Sltf 
ii.it, i»03 (c) t^ti-pt, *fttfr5 6*<« 
^ffi 5 5 £ »|ftrt £ J: i fc , A^otff ftfr 5 6 «<£4f* 5 

5 iwcti i tffftM- 5 6 #3 fec*f •? auf<?> 

ill. 

[002 1] <r*>7V*lSrii. »^«5 50)»£ffi 
5 9j&»<30ffl#5 607 -f >-*ffaE5 7 *fWWSTi 
3 77*U-h4(7)JSST2 i3PL< frS J: -3 £, W 

?hHffl 5 8 1 H— TBIfcfc* iac. *f ttfr 5 6 OJnl 
#WZ?V y^'A'-y ?co&WZ%H.VX1)\\££ft-nt£%. 
#&$itS. 

[00 22] ±R*)J: 33:. -^<7)«A"5 6«D*#« 
^5 5 £03 (c)<0±T*l*I (3E«aax*iaifclISS 

"ca&iawai. 377v-mo»$t 2 

tf'hS V ^(C* jfllt'S) 9 , 3 77V- h 4 <0I?§ Ta 
^377V-h4c0^fcOSiK2fgJ)WfJ:^. -et 
? , fcULO) 4: ') (e L T 3 77V - h 4 £ BfJgflMKfc flR# 

u zti*2m®.kLxzmmmLtz±x\ soft- 

ii«g&£*>SJg-&gli5 4, 5 5# s fg£§ivt, <§l&m 
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14, Jf|fl|fr5 6W7<y»|<im5 7^3/W* , -h7-f f 
5£»[SjL-CEBt?, 3W-Y7< >5tm& (ft 
SSSteWtTSEfflWis *£«5 4tJj:lrtir 
ftgR 5 4 a £: , 3/wy- N7 * y 5 £ IX , 

*hh<m£WXM0>Wi&wb ix$mtmffl5 a 

b £f£ltS . 

[0023 102, 4 UZifct£ 5 tz. 2o0)#8EiM&5 

1, 5 2«0|*lfflttt. }«»WJWfiai!ffliffll*«*S-li-4Jt 
10 i6c7)^>'t-7^y5 3* i -?-ix-fnEi:$n. d^)^>- 

7 4 V5 314377V- h 4 £J££LTB£$ilT 
. 4 . ClO-^ y t-7 -f >' 5 3 {4JWK«&h.#l*] 

[0 0 24] SfeK. W«W4f-a-7'2««-iBfliffi5 

V5\±1-3.-'f2{Z&-&LXW%.%tlX\->b. &tz. 3 
;U^-h7 <y5(4, 3*£}&£te»t&£to<0/l'-A5 
20 a (04#EO jWBbKS^. JMSKSBhJjfltttffttfctt 
H , JS»»SiXT:^&. -eLT, 7-fV5 3fcJ:U ; ' 

3;|, y- h 7 V 5 (4 , « ') Vi* 9 7 7 H L X tz\ *TlV 
S-a^A^TW (MitfA3 0 03) ctO^rD. «W 
I40. \mm%%.Xhh, 

[002 5] +x-72C0m®1r$W->%i& (01 CO* 
SIB) (CffifitS-lM F7V-H6 0, fcctV, 
fi^Sfl&xy F7V- b 6 1 . S ^>t±IEfll*l*l<0 

«g)5 (0 1 ffiwm) tiaatfftif-f nri^- h 6 

2, fcil/, ditCt^$ill.-X>'K7V-h6 3t, 

so 3 77V- h4 tmmzmm?? mfr^imztix 

US. fIL, ;ix^<7)7V-h6 0, 6 1, 6 2, 6 3 
377V- b 4 J: OWW (Mitf 1 
mmSK) KLTftS. 

[0026] •?• LT , -*M K7V- h 60. 6 2 (It . 
3 77V-h4C0^y^gP4 4~4 1 tW&<F>9 V 7%l> 
6 4~6 7*<»flt*<t. Sfet. -M!lOxyH7V-h- 
6 HU4, ^-f H»«ffltt«:fll«"f*»ai»6 8*«»« 
Six. *iJOxyHTU-h6 3(c(4. -t-f 
t«j£-f4»ffl»6 9#JBl«S*vC^*. tHWXVH 
40 7V- h 6 1 {C(4iai : v : 3 >• h 8^'EB$iX, «f^S 
fit US. ^«SSf xg-Y > h8(4, 7^S-jl'7/n / < 
7«tTBSftn»<O7*D-/^*fcrit»SiiT*0 . 
^0?S£ Oft»fflW»«aiPa»^8 a fc ^jSEAPil 
SS5t 8 b *< 2 ^^"C»(t feixT US. 
[ 0 0 2 7 ] ^m&UmhKZ a{4±gP^^ 

h , s«atfi±«Hitcffi{ti- s^y^ai44icjiaL 

StOt". iawL«ruEli»wiftAS'fft:aiSS<x4. 
4fc. ^JlltXPiiftJtS bUH^LsSruWa^oaiPl* 
50 ««KE*caaSS#l. IB5fi#*»i5>«OSHa(2t8»««:«A 
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?SP4 7£gSA$-lt4. _L3S<?)*y?Sfo'0 3<=. 

2ESeHiTaWtffiiSt*^^^»4 5t, Ttm*> 
?®<r> 3 t>2SS«EhJ:a«fcfia«-4 * V?gU4 6 k 
<2, 3SiB»6 9rt<DlM H»*GiBt:J:-9TjBiSifC 

[ o o 2 8 3 act , mm i ««3i*ffi sflsmciiiBW- 
3/uy-h7-< ys, -<M r*7"i— 1-60, 62, iiJ: 

yxy K7V-h 6 1 . 6 3£«/lU S^KEf^'a 

4 > h 8 £xy HTU- T- 6 1 fcfflftltT , H 1 iZ^t 

[ o o 2 9 ] *t , zcDmnmtm&ftUzz t , 

a ft lft& . ZtitzX 0 , JKIKS 1 £Htf>ttttlt*S7 

m^jfrZcDi^^lX&oTfcO, f-j.-7'2t 

[ 0 0 3 0 ] k ; -5T', **il»SITJi±i2Lfell«» 

-f£*>*>, 04 (fflffl^Tl&Ottffi) 

ffft>i-5 6i07 < vn$m5 lit, &&SISS5 1,52 
3ffco?h*® 5 8k RMPffifcfci £ 3 IzVf *) Mihti, 
ztiizk*)* ±-7 2<07 < y*htnffi5 7fcJ:iWfiH 

5 8#, a^y- h y <t y 5 fcm£2tii> & ottx^ 
4. 

[0031 j «^»55t*tmrt&J:^t*fai«- 

5 6 SrSf *) MfX , 7 4 y^[S)ffl 5 7 tfaStiBfctfflZ 
i:if£-f 4#fflY (-f-i-7'2:fcefcV'7 •? ysoft/f;* 

7'2 k 3;ky- h 7 4 y 5#, SmffiftT?Ifi«SI5£l& 

ft. 

[00 32] ^-5 T, 3ll'y-h7<y5Hfi-/ 

2^»fs^{±, h 7 ^ v 5 t&m&m5 1 , 

5 2»«*I*W5 8fc«JfflttS£tf bTfi**L*i:* 

3/Uy'- h 7 -f >' 5 k 7 4 yttfaffi 5 7 k comftiffl 
Zi\-LXi>ftfrtiZ>. Zftkilz^ niV¥-Y7 *y5 
<?)^fim±i&»8fSk 7 -< yftfaffiS 7 kMbLX^ 
4 frh , i <9aS{ftT"0) 3;^-b7^5Kfa-7 
2 auoJ!MkW**A# izftfrtih <fc 5 fcfr •) , 

[0033] *»^*WB*4fcAte:^5!#6#fr 
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«iUJ0. 4mm, f-i-7"2<7)SmijSa73(fi]Zc7)#$ 
«5 8mm, 2Sa!Ch.T8SEfl»iB»t=*Sttft-?-a-y2 t 
3;^'-b7^ y5t£0^gi*gPi7)^$ii3 . 5mrat 
hh. tfz. 3 77°U-h4^i?$T2 (il. 3mm, 

ruvy- v 7 -f y 5 fc 7 -r y*f[*]ffi5 7 fc«o^fi4SP** 

Li .U2. Omm, ft*±#&Jft7fc L 
2 (±3 . 5mmtJ)l). 
10 [0034] ltl^fc*CI»fc«Lfct)aW)a 

3c»ti, 7 -f yWl*Iffi5 7^ffixTl^^*«A//, 

X . n;L-y- h 7 -f y 5 *1\ LX+ * -7- 2 C 

t LtWf!3Sfai4llli2%|fiI±L^. 
[ 0 0 3 5 ] act. Jiiefll)Kt*JV^IBS» 1 ^)#fflSr 

20 ^ KJWBMftfciUf^ y^S54 7 fctfLT. S»ShT 
Sffl03^HE]iH 5 1 S: H 1 ©T**^±*^ t SSh. . $ 
^(c^y^g|i4 5, 5gaJSS6 9i*jco+r^ K^lSSfoi 
y'fy^^46^j>LT. ^8£h.±egffllo^JSJi8& 5 
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fins are arranged alternately. 

SOLUTION: Face 57 facing fins formed on respective tubes 2 
are overlapped on 

joint parts 55 in the direction Y orthogonal to the 
direction Z of air flows 

while being kept in touch with the fins 5. As a result, 
the length of contact 

parts between the tubes 2 and the fines 5 is increased by a 
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value equivalent to 

the length LI of the contact parts between the faces 57 
facing the fins and the 

fins 5 to achieve a better heat transfer between the tubes 
2 and the fins 5, 

thereby improving heat exchange performance. 
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